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CRITICAL ITEMS L1ST
SHEET 1 oF

CoINECALINY  _prg.

T LAHURE MODE AND T FAILURE EFFECT
R N 1¥ ) 3 _DH_EHD JMtH HATIOMNALE FOR ACCEPTANCE
Ivvs TimL Swilch Unable te controal the DESIGM FEATURLS :

bails Sharbed, openiay of Lhe lens Iris.

The TWLAens Asseably s comprised of 36 electrical subassmiblies, 17 sybassemblies
(1a Worst {gie: are RCA Astro destgned and fabricated wsing sfandard printed-Circuit baara type of
Swiledt Tailure. Loss of mission crilical canstruction. [he remaining ithree assembdies, high voltage power supply, aacillaver,
videa, ind slepper walors, are vemlar swpplied companenis which have been specifiad and
purchased acearding to RCA Specification Candrgl Drawings (5L} prepsred by engi-
neering and raliability assurdnce. Specifications per the SCQ are prepared lo
tslablich Lhe desiga, performance, iest, qualificalian, and acceptance requirements
for a procured piece ol equipment.

Parts, materials, processos, and design puidelines far the Shubile CCTV program Jre
specified in accordance with RCA 2295503, [his ducunent dedvnes Lbé groyran rqui re-
ments for selection and tonbrol of EEE -parts. [o the masimon eatand, and consislenk
with availability, a}1 pacts have been selected from miliLary specilicalians af the
JAW Tewel. a5 o minimom,  In addition 1o the overall selestion criteria, a subsel of
genaral purpose preferred parts has been defined by Lhis document and bhe ROA Gavern-
nokl Sysbens Division Standard Pares List. Ta he case of ehe 0208 and ¥TL tamily of
mivrocircuils, devices are scrpened and Lested Lo ihe HEL-STD-8BIC equivabent and
procurdd under Lhe desigrnalions of HI-RELAIWG and SHE B4LS Fras HOCA-SSE and Fenas
Instrumeals Carp, respeciively. Pards pob incYoded in Lhe Jpove docunénls have Deen
uxed in the dasign only afler a nonseandard ibem spproval barm {NSIAT| has been pre-
percd, sulmitied Lo Keliability Aszsurance Engineeriny (RAE) and approved [or use im
the specific applicatapn{s} defined in bhe HSJAF hy HASA-J5C.

Harsi-Case Circun) Anal pses have beea perfaormed and docomenled bor all circait
desiqas Lo demonsirabe That sofficient aperating warginy ewist for all operal ian
randilions. The analysis wis worsl case—in that the value Fur eacl of the varigble
parangters was set to limits Lhat will drive the oulgul tu o maximwn [or minomaaf.

A campument application review and analysis was cpnducied Lo werity that the applied
streds an éach piece pdrl by Lhe Lenperature sxlremes 10enLitied wilh ey fomental
gudlilvialion testing docs not exceed Lhe siress deraling values 1dentilred in ACH
CERES0.

In addation, en objective examipaiban of Lhe desvgn was perinrmed Lhroogh & FOR and
COR 4w verily Lhal Lhe TVC/lens dsucmbly med specifivat ion snd Laniracloal require—
il s,
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CRITICAL ETEMS LIST
SHEET 'y aF 4

cErilanyY __2r2

FAILINE MIDD AHO FATLURE ETFECT
LALSE —. . UM END ]JTEM . _EATIONALE FOR SCCTPTANCE

lervs Limit Switch imable ta centrol Lhe BESIGH MTATURE] {Continued})

Faily Shorted. opening af the lens Lris. Ehi geeeral arrangement of the Jans assembly g tao providé an inlegraled housing,
Case: modpr, and circuid boaed package which can accomnudate varidus comsercially available

L . i fulil'fﬂi?‘ i itical lenses. Enphasis is placed on acrescibility of Lhe langk, ibs drive camponents, and

Switeh failure. ?35 ol mssan critica Timii stops. Companents wilhin the lens assembly have been modularized, serving bolh

’ vicea- khe HLA, DL, and WLA asseublies.

The Tens housing Structure is & ene-piede casting desioned Lo minimize aachining and
provvde @ rugged dimensionally stabie mouating fur the opuical components. The housiag
is in.the form of a right angle. The varbical member interfices wilh Lhe Front surface
ol tke canéra and bhe horicontal member Supporty Lhe drive solorg un Che vaper turlace
wilh ihe lény Function Circuitl bearids 30 a Cavity oo Lhe onderside.

Lens Function Brive Trawn

The iris, ioom, and focus drives are identical in concepl; the ualy dillerence is the
lower gear ratio in the 1wds Lrain to provide Lhe 2.8-second end-to-end Travel Cipa=
BIdity necessary far the ALD operdtign,

The table don next page| shows Lhe drive Leain paraneters with averabl tarque marging
lur the three Yens funchions.

The mulur/gedr heads are mounted on Lhe Jens housing rather than gn Lhe leas, ta pernit
the desired leas isterchangeabiliiy for the Sholtle mescion wibh minimam inpact on khg
aflual lenses.

Wariows types of motars were cousidered For Lhia application, Lraling ofi size, Pownizr,
waighl, control-circurt comglexily, rommand fapability, and qualilication slakus. The
bruihless and stepper-motar tppes 1il Lhe pPachaye and paver requlrements, the baites
e ny ?relurren brcanse of its cimplirity, reliability, and space—qualilicd statos.
Tha selected steppor mutur (a size-8, Alnjco-4 pale-piece, permanent-nagnel steppér|
is Bated Widh d Spur traen gesrhesd.  Bach wiote are mangdaclured by Hinaco Mater Co.
A AB-gdiamelral-pilch [A8-DP] spur year wn the yearhean wipul shall meshes dicecily
wilh Lhe gears which are a parl o Lhe zoom, |Blos, and (s ring funckyons an Lhe
tans gear. '
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CRITICAI TTY 247 SiNEEY 3 4oF  _ O
T TEAITUNE WODT AND FATIIRF EFFECT : -7 o
CApsC OH (o 19TH : BaT1OKALE FOR ACCERTAMLE L
Ivis Vimit Switch Unakle ta conlral lhllz DESICH FEATURES [ConLinuad)
Fuils Sh . opening af ithe lens [ris.
uids Shorted pentr LEMS DRIVF TRAIN PARAMETERS
LLA Horit Cosgi L - -
Swrbih Failore. Less of mission critical ]
widew. Time End-| [apul Loss Hed
Drivel Component | Trawel to-knd |Tarque [Ralic Ho. |Elficiency|lorque [Tarque
ldegrees) | (secomds) |(az~in) Jur leeLh (%) {oz=in]|{ot-in}
Hotar - - - - 0.27
Goar o .21 L H [T 3.7 | 15.4
Zoom 150 i.b
Gt it r e el
Qutput Gear 16.4 ab 2.7 | &¢.d
b
Lens Gear 154 1D0. 0
lurque Hargin -
5.2:0:
HulLisr - - — - n.27
Gearhead 8.27 40:1 a0 2.6 | 0.3
farus £8¢ LB
bearhead
dupput Gear .3 50 1.1 ]| 1n.n
A
Lens Gear 156 10.0
lorque Hargis
1:1
Hator - - - - 0.27
Cearhead 0.2} 44:1 11} F S | [}
lris 111 Z.h
Gearfigan
Uulput Gear n_i S0 1.1 ] 0.0
Yk
Lens Gear 156 5.1
Tarque Hargin
L]
_ ) R - e _
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CRETICAL I TY  _ Ff2

T TR
SHUITLE CEry DwG WD, _ 2F49dd 1950k, S0AF

CRITICAL L1EHS L1%]
SHEET | (bF 9

FATLUKE HIDE AKR
CALSE

FAILURE EFFECF
OH_EHD [TEM

Iris Limit Switch
Fails Sharted,

(L4
Swilch Farlure.

HATJOMALE FOR ACCEFTANCE

nable ta contrul the

apeni ng of the Yeps Iris,

Huril Casé:
Loss of aission critical
vidéw.

QUALIFICAT [N TEST

for Jualificarion Test Flow, see Table 2 Ygcared at the front of Lkis baok.
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T T T T T
1ML A HO, 42849 o SHUTTLE CCTV bWG KD, _ ZEREI19-50b, SOASF
. ) CRITICAL [TEMS LIST T B T
CRinibmnny g SEET 5 0 oOF 9
T UFATLRE B0 AHD F4ELURE EFFECT
o __LMuSE ON EH0 [1EH EATTUKALE FOR ACCEPTAKCE
Iris Lamit Swikch nable Lo conlrak “IT ACCEPTANCE TEST
lails Shorled. eniny nf ihe Jens lris, . . . .
r or 4 The CLTW systems' MWLACLA is sebjected directly, withouy wibration isolators whici
LLA marst Case: wighl be vsed oo Lheir asrmed instsaldation, to the following Lesktimg:
Switch Failare. Lass of mission critical
e ! vl de. o Vibratian: 20-B0z: 1 4B/ (=rise trum 0.0 GE/HE
BO-350 kg : 4.4 G hs
350-750 Hz: -3 gl Oct=<lope
lest Duralion: | Huaute per Axis
lesl Lewel: 6.1 Gros
» [arnal Vacuwm; Inoa pressure of 1007 Tarr. Lhe 1emperature shall be as
Follows:
126% §3 Time o stablize equipment plus 1 howr -
3% F1 Twne ta stabdizé equipnent plus | hour
. 126 F: Twme o stablice eyuipnent plus 1 hiour
e TWCACLA may npi have been subjecled to bhe vacuwn condilion.
lor Acceplance Test Flow, see lavle | lacated at the Ivanl of Lty bogk,
OPERATIQHAL TESE
In order Lo varify thal £01V componenls are operalvanal, a 1est wust verily bhe
meslih at all whe coamand relagenl componenls (rom the PHS (62403 panel swileh,
Lhrawyh the RCU, throwgh Lke sync Yines Lo the Camera/PIU, to the CameradPIY comaand
decodar,  The test mosl also werify the camera's abilily €0 produce videa, the WSU's
ability to route video, and the monitor's ability bto dispYay wideo. A similer test
wisy ld De perdormed ta verity Lhe MOH cormand path.
tre—Leunch oo Orbiver 1estsIn-flight_lest
1. Pouer COIV Syskem.
2. Via the PlS parel, sclect o aonifor as destinatsgn and Lhe canmers unger
[es]l B% Lourcg.
1. Sandt "Lamera Pogmer On* copwwand from PFHS panel .
4. Selecl "Eslernal Sync™ on monitor.
5. Observe video displayed o woarlor.  Hote bhal i0 viden pn mooitur i
Spnchronized {1.¢., stable raslock Lhen Lhis indicates thal ihe camera
it receiving composile sync from Lhe AW and that the Comcra in producing
SYAChraniced video,
b, Sewd Pan, TilL, focus, Zoom, DLR, AHE famsa cosmands sng wisually (eilher
wid LR minditdr ar murecl sbsorvaliund veridy aperalinm.
PooSelewt downbiok an deslinalran and cafera under leyl 45 S0ufLe,
Ho Mhiserve voden roalen Ly dowsl ink.
Y. Sed "Comweran Faseer BEY L pweand wia 9IS I:""“"]'
M Bt S0eps © Lol & porept Tysue Comnamdt wia L S0H Cameiand palh.
1" i 111111 Livisy puwees Ll Lhe CCIW ey pige il vy e il b |
{ \j"l:"‘l. I
— el L Fr__u
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FAILURE MODE AD

oo LAUGE

UNIT IOl
SHUTTLE CCTv OWG Wi __EEEJE;E;iﬂﬁl_ﬁﬂE{_

CRITICAL [3EAS LI5T ;I
SHEET fi oF 4

FATILIRE EFFECT
. _OH END 1TEM

RATIDNALE ¥OR ACCEPIANCE

Iris Limig¢ Switch
tails Sharted.

(L&
Soitch Failare.

R

linakble to rontrol the
opeaing af the lens Tris.

Horsl [g3g: L
Loss al mission crikical
wvideo.

A/ IMSPICTLON

Ergruremenl Coniral — The TWOACLA EEE Parts and hardware %tews are precured from
dppraved vandors and supptlers who meel Lhe regquiremenls set darth in the CCTY
contract and Quality Flan Hork Siabemend {WS-25921F61.  Hesident DLAS persganel
review all procurwcent dotuments ta establish bhe need For G351 on salecled parts
1kl BT

Incening lospechion and Sleruge - locoming Quality inspeckions are wade an all
reLeived maleridls and pascs. Hesults are recarded by 1ot and retained in bile by
urswing Jnd contrel nwmbers fur future reference and Lraceabilily. A1) EEE parts
dre yubjecied to incoming acceyrance besls as called Tar in FAL 3% = Incoming
Inspaction Test Instrudtions. Incoming Flight parls are Further processed in
accurdance with BLA 184F6H4 = Precoapitioning ang Acceptance Mequirements for
Eleclranic Partt, with the exception That NP4 and PIND testing is nol periormed.
tiechanical ilens are inspecied per PAD 216 — Jncoming Inspection Lottruclions for
gichanical items, PAL 4Bh - locuming Quality Cosbra) lnapection dnstruction, ang
FAl 612 - Procedure dor Fracessiog Tnepming or Purchased Parks Besignated for Flight
Use.  Aezepted ilems ava déliverad 1o Material Controlled Stores and retarned ender
specified vanditivas unlil taoricalion 15 reguired. Won-tomfarnang materials are
lild bor Malerial Heview Board (MMH) dispasition. (PAI-307, Pal IGE-531.)

Buord Assewhly & Jest — Prior Lo the slart of LA baard assembly, all ilems arg
verifipgd 1o be corriecl by slock room persoanal, as L yiens are atcumwlated Lo
form a bil. Fhe ilems dre verttied apain by the apersiar who assembles the kit by
thecking agarnst the és=buirl-parts-list [ARPLY. OCAS Handatory Inypectiron Peinds
are designsted for ald printed circuit, wire wrap anl welded wire boords, plus
harnest comnectars for saldering wiring, crimping, solper splices and qualily
wushmanship prinr ta Losling ut Lhe Componeai side of boards and slecwing of
hornesses.

LA Brerds

Specifac vnstruclions are given in asseakly growing notes and gpplicable docnments
talledl gutl ine the Fabricalian procedure dang recard (HPR-2307088 ) and Parts Lisy

L ZU080.  These include wire canneclson Tist 2295907 . hokes — wide anyle zoom
Leas avsy F31S91, Process Standard - bonding sloking, polbing, enfapsulaliag
LZHM AL, Speviticalion - lrethanre proteclive coaling 22A0877 ang Horkmanship Spac
1IN H [ LA

4.144
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CRITHCALLTY 22

WRIT  _ JYACpe 0
OWG K. 220A209-LIE toRy
CBFI-50%

_Z
SHEET __}  OF g

SHITTIE CCTY
CRITECAL LTEHS 15T

" FAILURE WDDE ARD
oo EBURE L

"TAILURE EFTECT
c M Edl [TE

EATF0HALE FOR ACCEFTRKEE

Iriz Limit Swilch
Fails Shorled.

CLA
Swilih Farlure.

[ RS

Imabla 1o canlral the

ppenkng of tha leas 1ris.

Warst (aie:

Loss af mission erilical
video.

DASIHEPECTION [Continued}

Elﬁ_ﬁainmhlg o Tesk - An mpen bom Lest is perigemed par TR-1T-2794821, Accaptance Jast
per TP-AT-224482), Tarques ave specified and wiinessed, traceabilviy nuabers are recardos

and calibrated tools are checked prior 1o vse. KRUA Qualily and ACAS inspectinns ara
pertirmed ab bhe completioa of specified FPR operalions in accardance wilh FAT 204,
FAl-205%, FAI-20Y and PAL-40Z2. DCAS personnel witness Wik budlon-up and criticgal

Curquing.

IYCALAR - AFter o TWDALA have Leen Lested individually, they are miles amd

a Tinad acceplance test 1a perlormed per TP-AT-2294B19, including vihration and
Liprmal vacuum sovironmenis. KC4 and DCAS persannel manitar Lthese Lestsi and revies
th sccepiance Lest dalafresnlts, These persomnel alsa inspect allae 310 repair,
rewurk aimd reluesd, :

Preparation dae Shipmpat — The TV and CLA are separoted prier to shipmeat afier
lohrivativd and Lésling i5 comptele. Each vs packaged accarding (o COTV Letler 801D
Atad ZZBAG, Vrocass stamdard Fur Packaging aod Handling guidelines. All rebated

Qi umeatation i loding assembdy drawings, Parts Lost, ABPL, Test Dola, ele., 1%
yalbered g held in @ dacumentalion Foldor assvgned specilicatly ta earh assenbly,
This Jolder is retaived Tor rederenca. An £l i3 prépared for cach avsenlily in
aceurfance with the requirementy of WS-2533106, RCA Q0 ano LAY persannel witness
Lrabing, packaging, packing, and mdrbing, and revies the £10F fpr foap leteness and
nl:['Lr-l'dCH'.
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CRETACALITY 202
" FAILURE MICE 4ND
. CAUSE

SHULELE CCTV
CRITLCAL JTEHS CIST

7 V-
DnG B3, 2294839506, S08f

SHEET 5] ﬂ; v i

"FAILLAE FFFECT
0 END 1TIM

Iris Limit Switoh
Twile Sharied.

Cta
Swibch Fanlue.

Unakls to centrsl the
opesing of the lens Iris,

Horst Cass:

t?sg of missian critical
vidrea.

FAILURE HISTORY
MONE

1ir

AATIOHALE FOR ACCEFTANCE
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SHUTTLE CO1y
CRITICAL 11EMS LIST

Url3 WL AL A

MG WD - :
— 294821008 0
SHEEY ] or 3

FAILURE MODE AMD
— EnuaE

FALLUAE EFFECT
O FHD 11FNH

HATICGHALE FOBR ACCFETANCE

Ivst Limil %wilch
Favla Shoerled.

[ER ]

lUnable t¢ conten]l ihe

apening of the Tens [ris.
Huu_l_?.u::

bLussy wF misiian criticad
videa.

QPLRATIONSL EFEECTS

loss of viden, Possible Voss af major mission abjectives 16 RMS elbor is rayuired.

CEEH ALL10BS

Lf possisle, conthnue BMS pperations using alternativa visual cues.

CEEM THAIWING

Craw should be Lrained ip use possible altermatives to COTV.

HISS 10N CONSTRAINT

Hhare pessilile, procedures should be designed so they can be accomplished withgut

CCTY.

1157
ces i ]
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